Background: Prescribing is a complex and error-prone task that demands expertise. McLellan et al.'s theory of expertise development model ("the model"), developed to assess medical literature on prescribing by medical students, proposes that in order to develop, individuals should deliberately engage their knowledge, skills and attitudes within a social context. Its applicability to independent prescribers (IP) is unknown. Aim: A systematic review was conducted to explore whether the model is applicable to non-medical independent prescribing and to assess the factors underpinning expertise development reported in the literature. Method: Six electronic databases (EMBASE, Medline, AMED, CINAHL, IPA and PsychInfo) were searched for articles published between 2006 and 2016, reporting empirical data on pharmacist and nurse IPs education or practice. Data were extracted using themes from the model and analysed using framework analysis. Results: Thirty-four studies met the inclusion criteria. Knowledge, pre-registration education, experience, support and confidence were some of the intrinsic and extrinsic factors influencing IPs. Difficulty in transferring theory to practice was attributed to lack of basic pharmacology and bioscience content in pre-registration nursing rather than the prescribing programme. Students saw interventions using virtual learning or learning in practice as more useful with long-term benefits e.g. students were able to use their skills in history taking following the virtual learning intervention 6-months after the programme. All studies demonstrated how engaging knowledge and skills affected individuals' attitude by, for example, increasing professional dignity. IPs were able to develop their expertise when integrating their competencies in a workplace context with support from colleagues and adherence to guidelines. Conclusion: This is the first study to synthesize data systematically on expertise development from studies on IPs using the model. The model showed the need for stronger foundations in scientific knowledge amongst some IPs, where continuous workplace practice can improve skills and strengthen attitudes. This could facilitate a smoother transfer of learnt theory to practice, in order for IPs to be experts within their fields and not merely adequately competent.
Introduction
Prescribing is a complex process which involves a thorough understanding of clinical pharmacology and diseases, the ability to make judgements on the risks and benefits of treatment, intuition and attention to detail, within a dynamic and unpredictable environment. 1e3 Prescribing by healthcare professionals who are not doctors is referred to as non-medical prescribing. Non-medical prescribers (NMPs) include nurses, pharmacists, optometrists and allied healthcare professionals (physiotherapists, podiatrists, dieticians and diagnostic or therapeutic radiographers). 4 To date, only allied healthcare professionals in the United Kingdom (UK) are given the authority to prescribe. Pharmacists and nurses outside of the UK, such as the USA, Canada, New Zealand, Australia, Sweden, Finland, Netherlands and Spain are also given the authority to prescribe, but with imposed legal restrictions. 5 The UK and Ireland have the most extensive prescribing rights, in comparison to North America, the Antipodes and Western European countries. 6 In order to prescribe in the UK, non-medical healthcare professionals are required to successfully complete the post-graduate non-medical prescribing programme. Non-medical prescribing is categorised into independent and supplementary prescribing. IPs are responsible for the clinical assessment of diagnosed or undiagnosed patients, prescribing autonomously for any condition within their clinical competence. 7 Supplementary NMPs are responsible for the continued care of patients who have already been diagnosed by a medical or dentist IP. This care is delivered under an agreed Clinical Management Plan (CMP) between the supplementary NMP, the medical or dentist IP and patient. 8 In 2006, independent prescribing rights were given to pharmacists and nurses in the UK who successfully completed the independent prescribing programme. Independent prescribing allows the prescribing of "any medicine for any medical condition within their competence", including any controlled drug except diamorphine, cocaine and dipipanone for the treatment of addiction. 9, 10 The independent prescribing programme is a part-time course that consists of at least 26 days of taught curricula and a minimum of 90-h or 12 days of learning in practice. Learning in practices takes place under the direct or indirect supervision of a Designated Medical Practitioner (DMP). DMPs are registered medical practitioners with at least 3 years of recent clinical experience in the field the prescribing student wishes to train in. They provide a role in training prescribing students to meet their learning objectives and assess the students to ensure they are competent in prescribing. 11 Independent prescribing programmes take on a multi-faceted mixed method approach to teaching students how to prescribe. A significant part of developing the knowledge, judgement and skills of students is based on assessing their competencies. A competency framework for all prescribers originally developed by the National Prescribing Centre and updated by the Royal Pharmaceutical Society lists competencies that underpin all prescriber's responsibility towards prescribing. 12, 13 DMPs often use this framework to assess students' competence. In medical literature, assessing competencies has been described as an insufficient measure of professional aptitude because it breaks a complex skill into individual exercises to be assessed. 14e16 Given the complexity of prescribing, individual competencies should be merged into the context of professional practice to define excellence rather than adequacy. Van Merri€ enboer and Kirschner argue that complex learning must be addressed holistically by not only combining what is learnt into an integrated knowledge base, but by facilitating the transfer of knowledge into real-life tasks. 14 This is often seen when students complain of a disconnected set of modules and an unclear view of how what is taught relates to their future professions. In addition, students learning to prescribe are not legally able to prescribe and may not be provided with the affordances to practice their prescribing skills under close supervision. Newly registered independent NMPs are deemed competent by their educators upon completion of the independent prescribing programme. Independent NMPs also have experience in their own domains of practice prior to registration as prescribers, but have little experience in the process of diagnosing and prescribing postregistration. McLellan et al. argues that true competence in prescribing demands expertise, regardless of the simplicity of the task at hand. 15 Expertise in this context is not defined by what or who the expert is, but by the process and development of expertise in practice. According to Ericsson, this process involves the ability to keep up to date with evidence based practice, to continuously evolve and transition into the field of practice and to adapt to uncertainty. 17 Adapting to uncertainty during practice involves engaging more cognitive, effortful processes where the prescriber is able to control their own performance within the context of the environment. 15, 18 In addition, Bereiter & Scardamalia argue that the outcome of learning should be directed towards achieving expertise. 19 This gives the definition of expertise fluidity and an appreciation for the complexity of the process of expertise development. In order to mirror the complexity of prescribing, McLellan et al. proposed a theoretical model using theories of expertise development and instructional design theory for complex skills. 15 These theories illustrate that for learners to develop, they should deliberately engaged their knowledge, skills and attitudes within a social context. Self-regulation in the model refers to the learner reflecting on their knowledge, skills and attitudes in an integrated manner, in order to adapt to the demands of the environment and successfully complete a task. Learners reflecting on their knowledge requires that they regulate how much cognitive engagement is required of the task in order to successfully execute it, or seek help when required. This model reflects the main cognitive and social elements that come to play during the process of learning and practicing as a prescriber. McLellan et al. developed this model and utilised it by examining if empirical evidence for prescribing in medical literature acknowledge the different components of the model. To our knowledge, this is the only model to specifically mention prescribing. 15 Studies have reported concerns on the diagnostic, physical examination skills and pharmacological knowledge of pharmacist and nurse IPs. 20e24 To date, there have been no attempts to synthesize data systematically from studies on pharmacist and nurse IPs expertise development using this theoretical model. This model can help view expertise using a multi-dimensional lens and assess how pharmacist and nurse IPs (learners or prescribers) expertise is reported in the literature. Given that this model had been used to examine evidence in medical literature, the author chose to examine the evidence of NMPs with extensive prescribing rights similar to medical doctors. Based on this, literature on pharmacist and nurse IPs in the UK was examined. The aims of this study are to explore whether this model is applicable to literature on pharmacist and nurse IPs in the UK and to assess how their expertise development is reported in the literature.
Literature search method

Search strategy
The following electronic databases were searched: EMBASE, MEDLINE, AMED, CINAHL, International Pharmaceutical Abstracts and PsychInfo, all from 2006 to 2016. Search terms included nonmedical prescribe*/non medical prescribe*, independent prescrib*, nurs* independent prescrib*, pharmac* independent prescrib*, education, curriculum, courses, training, clinical competen*, competen*, diagnos*, assess*. An expert librarian was consulted to assist in identifying keywords and appropriate databases to ensure a robust search strategy. The same search strategy was used for each database. When all database searches were conducted, duplicate citations were identified and excluded.
Inclusion and exclusion criteria
Abstracts and titles were screened for relevance and eligibility. Studies containing empirical data on themes from the model, published in English, from the United Kingdom, on nurse and/or pharmacist students on the independent prescribing programme or qualified independent NMPs between 2006 and 2016 were included. 15 Studies that were a mix of independent and supplementary NMPs were also included. However, only data on pharmacist and nurse IPs or those learning to prescribe were extracted and analysed. Stakeholders' views on independent NMPs were included as stakeholders are also involved in providing healthcare services in collaboration with independent NMPs. It was therefore seen as important to take their views on independent NMPs' expertise development into consideration. The model refers to the subjective views of individuals that are deliberately engaging their expertise. Incorporating the views of stakeholders will give a more rounded view of IPs to eliminate the chances of bias in self-reporting. Articles written by healthcare professionals about their own experiences as prescribers were classed as narrative data and were included.
Articles that were commentaries, editorials, reviews, news, opinions or guidelines were regarded as non-empirical data and not included. Articles reporting only empirical data that mentioned no themes from the model were excluded. Articles that included other types of non-medical prescribing, with no mention of independent prescribing, such as supplementary prescribing and extended independent prescribing were excluded. Studies that only included patients' views on pharmacist and nurse NMPs were excluded. Although patients do influence prescribers' decisionmaking, they do not normally have an explicit role in the assessment of prescribers' expertise.
Records of all searches were saved to provide an audit trail and enhance trustworthiness of the review findings. The screening process was reported according to the PRISMA guidelines (Fig. 2) . Studies that scored a Best Evidence Medical Education (BEME e Fig. 3 ) rating of less than 3 or whose 'strength of findings' were not clear or ambiguous were excluded. This meant that studies which included empirical data reporting on themes from the model that were regarded as ambiguous were excluded. Non-intervention studies that showed results that are clear or unequivocal were also included in the data analysis.
Data extraction and analysis
ASA screened the titles and abstracts of articles generated from the search to assess their eligibility for inclusion. ASA read all fulltext articles to assess their eligibility for inclusion, which was discussed with the authors. A data-extraction form was designed to extract the following information from studies that fit the inclusion criteria: core details (year of publication, author, country of origin; study background (setting: primary/secondary/tertiary care, study design, setting, type of participants, number of participants, type of prescribing); themes from the model (knowledge, skills, attitudes, metacognition, sociocultural context, transfer, learners' reaction, teachers' reactions); and BEME score.
Studies retrieved by the search were heterogeneous, due to the aim of the study. It was therefore important to standardise the data extraction method for studies that fit the inclusion criteria, to establish a systematic method of coding the data. Table 1 shows how reported competencies and themes from the model were identified within the text. These were coded using QSR NVivo 9 ® . Additionally, studies that fit the inclusion criteria were assessed for quality by ASA and a sample (29%) was assessed by PJL and given a BEME score using the BEME score table (Fig. 3) . Studies that scored 3 or above were included in the data analysis. 25 Papers that were deemed ambiguous were reviewed by PJL to assess the paper for inclusion in the data analysis stage. All authors met continuously to discuss the search strategy, inclusion/exclusion criteria, data extraction and synthesis, critical appraisal and analysis to resolve any differences in the results. The 'strength' of studies was defined as Yardley et al.'s definition: "strength equates with critical appraisal and is a statement of your confidence that the results of the study are credible. Having considered the study design, the way the study was performed and the data analysis, we rated the outcome" as the BEME rating scale. 25 Therefore, a score of 3 was considered the cut-off from a critical appraisal perspective. Data from students learning to prescribe, pharmacist or nurse independent NMPs and stakeholders' views on independent prescribing were coded into the themes in Table 1 taken from the model. The model is highly subjective and therefore all data from the subject is considered as self-reports. Stakeholders' views were included in the model to portray how they viewed prescribers' expertise when delivering a healthcare service.
Data were analysed to identify key concepts and make associations between these concepts and themes using framework analysis. The interpretation of data and scored ratings of the extracted studies were discussed by all authors to reflect the plausibility of analysis. This was a continuous process in which analysis and the challenge of assumptions and decisions took place until all were satisfied with the analysis. Even though the process of framework analysis required all themes to be coded separately, the results showed how interconnected each theme was, as presented in the model (Fig. 1) .
Results
A total of 3733 articles were generated from database searching, resulting in 645 potential articles that were screened based on their titles and abstracts after duplicated articles were removed (n ¼ 3088). A total of 285 full-text articles were assessed for eligibility of which 34 studies were included in this systematic review. Eighteen of the 34 studies included nurse NMPs of which 1/18 also included occupational therapists; 5/34 included nurses undertaking the non-medical prescribing programme; 1/34 included a mix between undergraduate nursing students and nurses undertaking the non-medical prescribing programme; 8/34 included a mix of nurse and pharmacist NMPs of which 4/8 included other disciplines, and 3/34 included pharmacist NMPs (Appendix 1). Other disciplines included optometrists and allied health professionals such as physiotherapists, radiographers and podiatrists. However, only data on pharmacist and nurse IPs or those learning to prescribe was extracted and analysed. Study designs included 9 mixed method, 10 qualitative (1 narrative study), 7 survey designs, 4 case studies, 3 cross-sectional studies (1 cross-sectional review; 1 crosssectional survey; 1 correlational cross-sectional survey) and 1 descriptive survey study. Study authors for 9 papers were contacted to clarify data; two authors did not answer.
Details of each study such as the year of study, objectives, theoretical/conceptual framework, study design, data collection method, data sources and the BEME rating for intervention studies or the 'strength of findings' for non-intervention studies were recorded. One intervention study scored a BEME rating of 3 and three other intervention studies scored a BEME rating of 4. From the non-intervention studies, 18 studies were rated as 'conclusions can probably be based on the results'; and 12 studies were rated as 'results are clear and very likely to be true'.
The results below show how integrated each theme is to other themes within the model. They will be presented based on three major findings: the application of theory to practice, competence and the prescribing practices of nurse and pharmacist independent NMPs. The application of theory to practice includes students' views on the independent prescribing programme and their ability to apply taught information to practice. The section on competence includes pharmacist and nurse IPs' self-perceived competence, how they maintain it and prescribe within their competence as well as stakeholders' views on pharmacist and nurse IPs' competence. The final section includes pharmacist and nurse IPs' practices and their reported competencies. The influence of attitude on prescribing practice is covered throughout these sections, as it was found to overlap with other themes in the model. Table 1 Data extraction method for themes from the model on expertise development in empirical data.
Themes
Data Extraction Method Knowledge Keyword search within the text: 'knowledge', 'pharmacology', 'interaction', 'medicine, medication', 'know … ' Any occasion of a student or independent NMP "knowing" something or a stakeholder commenting on students/independent NMPs knowledge Skills Keyword search within the text: 'skill', 'consultation', 'counselling', 'communication', 'history taking', 'assessment', 'decision making', 'practice, practical', 'training', 'holistic', 'guidelines', 'test results', 'experience' Any occasion of a student or independent NMP describing "how to" do something, or describing a task undertaken during the entire prescribing process, or the interpretation of knowledge to apply; or a stakeholder commenting on students/independent NMPs skills Attitudes Keyword search within the text: 'confidence', 'feels/felt', 'competence/competency', 'challenge/challenging', 'responsible/responsibility' Any occasion of a student or independent NMP mentioning or describing feelings or perception; or a stakeholder describing how they feel about students/independent NMPs actions Metacognition Any occasion where the student/independent NMP self-reflects or any occasion where the researcher codes data as self-reflection, students/ independent NMPs interpretation of knowledge or a formulary or an event. Students/independent NMPs awareness of limits and competency, identification of needs (also self-reflection), Continuing Professional Development (CPD) needs Sociocultural Context
Any mention of the environment in which the task was taking place was classed as sociocultural context. This included the professional culture of certain healthcare professionals, e.g. where independent NMPs were seen to have longer consultation times and a more holistic approach to consultation process in comparison to doctors. Multi-disciplinary (MDT) environments and interdisciplinary uses during the process of prescribing was also seen as the sociocultural context in which the task is taking place, e.g. receiving support or asking for advice from other healthcare professionals. This also included stakeholders' views on the influence of the social context on students/prescribers. Transfer This refers to the transfer of learning to new social contexts or situations, e.g. use of clinical guidelines to a prescribing task. Comments on how the programme was applied to practice were also classed as transfer, although this would also fall under skill. Intervention studies where students improve or not is also an example of whether something learnt has been transferred to a new context or not. Setting an objective based on metacognition/ reflection, in order to transfer a new piece of information to practice is also seen as transfer. This also included stakeholders' views on the ability of students/independent NMPs to transfer their learning to practice.
Learners' Reactions
The reaction, attitudes and/or opinions of learners on interventions e.g. how students felt after using pharmacology podcasts to improve their knowledge in pharmacology.
Teachers' Reactions
The reaction, attitudes and/or opinions of teachers implementing the interventions e.g. how teachers felt after implementing pharmacology podcasts on the students' ability in pharmacology. Fig. 1 . The theory of expertise development model ("the model") based on expertise development and instructional design theory for complex skills. 15 3.1. The application of theory to practice 3.1.1. Views on programme Two studies focused on the relevance of the non-medical prescribing programme content to practice and how an intervention could improve students' pharmacology. 26, 27 A third study described the influence of the pre-registration nursing programme on NMPs knowledge, skills and attitudes. 28 NMPs viewed the prescribing programme as one that provided them with adequate knowledge to be able to practice. Those who argued otherwise described it as generic and with little emphasis on pharmacology. Inadequate pharmacology content was identified by all three studies, based on the views of nurse students or NMPs (except for one pharmacist supplementary prescriber). 26 This suggests why pharmacology in prescribing programmes has been described as, "complex" or a, "foreign language". 28 
Application of theoretical knowledge to practice by students
The application of theoretical knowledge to practice was reported as important during the course of the programme. This is addressed using intervention studies such as pharmacology podcasts 27 and virtual patients via computer software. 29 Both sets of participants stated the benefit of each intervention, with the virtual patient intervention resulting in students describing long-term benefits in history taking and decision-making skills 6-months after the programme. 29 The pharmacology podcasts aided the recall of information by knowledge reinforcement. 27 However, it is possible that, even after the intervention, recalling of information may still be an issue in the long-term. Educational interventions that focused on developing students' skills and pharmacology helped them focus on their learning content and identify their learning needs. Students emphasised that the repetition of key concepts in different sessions and the continuous familiarisation of content within the workplace helped improve confidence and the understanding of concepts. 27, 30 Another study comparing nursing students to registered nurses embarking on the non-medical prescribing programme showed that both groups were poor in basic numerical skills. 31 Speculated reasons for this were that the sample of registered nurses worked in primary care and have not been performing such calculations in their daily work. Another reason was their reliance on technology to perform calculations. Multiple regression analysis indicated that age, regardless of status or experience was a significant predictor as to why registered nurses performed better than nursing students. The author attributed this to the level of education and the reliance on mental maths for the sample of registered nurses who were approximately 35 years old. 31 Nurses who no longer practiced 3 . BEME ratings scale for strength and research findings. 25 certain calculations, such as infusion rates, reported their mathematical ability in these areas as "rusty" and "without practice they lost their expertise".
31
This suggests that consistent practice and a better foundation in theory influences the application of knowledge to practice and consequently, the competence of the NMP. It also shows how contextual factors influence the learner and prescriber.
Influence of context on learning
The influence of context on learning showed how experience situated in the workplace impacts positively on the learner. Educational intervention studies highlighted how experience facilitated students' understanding of taught theory, which consequently aided them in their ability to relate it to practice: "Answers to the questionnaire showed that all participants learned bioscience knowledge best when it related to experiences in their workplace, whether this occurred before registration as a nurse, or afterwards."
28
The effect of relating knowledge to practice resulted in a student's ability to implement "a systematic patient assessment, confidence in decision-making, a prescription writing, ethical/legal issues, evidence-based practice, gaining new knowledge and team-working". 29 However, in some cases, the lack of relating knowledge to practice could have resulted in detrimental effects to patient care. 28 This was evident when a nurse described being unaware that a gastrointestinal bleed meant an internal bleed, with no wound visible to the naked eye. It could be argued that, even with sound theoretical knowledge, students find it difficult to apply their theoretical knowledge to practice. Nevertheless, proactive support from students' DMPs encouraged and facilitated the learning process for IPs.
32
The model is based on the deliberate practice of knowledge, skills and feelings in the context of practice. 15 Results from the above intervention studies emphasise the influence of the sociocultural context on learning. The sociocultural context helps the learner engage their knowledge, skills and feelings by applying their knowledge to practice. With that in mind, one student described the importance of using different methods to facilitate their learning. This shows that mix-method teaching is influential on the application of theory to practice and keeps students engaged in the learning process:
"I just found that it [pharmacology podcasts] was another way of being able to learn without having to be sitting at a desk doing it … so you could get on with your life as well while you were learning."
27
Nevertheless, nurse prescribers showed a sufficient level of pharmacology knowledge through the application of this knowledge to practice during patient consultations.
33e35 Nurses were also able to use clinical findings to reach a diagnostic decision and manage symptoms using their consultation skills. 36 
Factors influencing transfer of theory to practice
Several factors were found to influence the transfer of theory to practice. Nurses used guidelines to discuss prescribing decisions within the MDT. 37 This showed the influence and importance of using the knowledge and expertise of a MDT to facilitate the learning of knowledge and application to practice. In addition, IPs felt more confident to prescribe when using guidelines to support their prescribing decisions. 37 In addition, pharmacist IPs recognised that they lacked clinical assessment skills that could allow them to be more confident in making an initial diagnosis. 38 Some IPs found the beginning of their new role as a prescriber difficult to practice due to the professional responsibility in the decision-making process of prescribing. 37 This could be attributed to the feelings and attitudes associated with the process of transitioning from a nonprescriber to a prescriber. Nevertheless, time since qualifying was a factor which influenced the transfer of theory to practice. Experience consequently increased knowledge, skills and attitudes such as confidence to be able to prescribe:
"I have had 3 years to become comfortable. I think it would be a bit difficult with the new nurse prescribers, I know they will have the supervision and the support, but I feel a lot more comfortable now and I think that that is the time factor, it has given us time to adjust to things."
39
Another study which included 672 pharmacist and nurse IPs showed a mean number of 16.4 items prescribed per week (a prescription item refers to a single item prescribed on a prescription form, e.g. medical device or medication). 40 Using ANOVA analysis, the number of items prescribed was significantly affected by their job title, employer, care setting, qualification, and time since qualifying (p < 0.001). For example, participants working in general practice prescribed the highest number of items per week (n ¼ 103, mean ¼ 38.9). Courtenay et al. did not investigate the reason behind this influence. 40 However, in contrast to this, Cole et al. showed that nurse IPs who had been qualified for longer prescribed less than those who had qualified more recently. 32 Nurse IPs stated that with more experience, they were becoming more thoughtful about what they were prescribing. 32 Moreover, Ross et al. showed that confidence was a recurrent theme that influenced NMPs' prescription numbers. 41 Respondents in the Ross et al. study who had to wait for their employer's permission to prescribe felt they were no longer competent. 41 Another study by Green et al. attributed NMPs' reduced confidence in prescribing to the "lack of knowledge, experience and confidence, never having prescribed and needing to update and insufficient support from colleagues". 26 Taught knowledge was not the only factor influencing the application of theory to practice. In some cases, experience gained through practice also led to the transfer of new knowledge to practice:
"Thirty-four respondents (9.5%) reported that following their Yellow Card submission they subsequently avoided prescribing that particular drug."
(Yellow Card Schemes collect information on suspected incidents involving adverse drug reactions)
Prescribers who had undertaken training (specialist training, accredited study days or otherwise) were found to prescribe more items and a wider range of products. 43 It is clear that the influence of transferring theory to practice is multifactorial. The subjective feelings of those undertaking the task and the context in which it takes place could be used to facilitate the transfer of theory to practice, as presented in the model.
Influence of context on prescribing practice
The influence of context resulted in extrinsic and intrinsic factors affecting prescribing practice. Extrinsic factors included time pressure, 36, 38 consultations not thoroughly documented, 34 Prescribers updated their prescribing practices by using extrinsic factors such as discussions with peers, medical colleagues and regular meetings. 46 Intrinsic factors included the effects of knowing the patient 45 or interpreting guidelines based on individual patients. 37 Support from the MDT was the most commonly mentioned influence on prescribers. This included using the MDT to maintain knowledge and competence by discussing patients and using this method to enhance patient safety. 33,34,36,37,45e48 In other cases, the influence of support was reported in the context of recognition from patients and the MDT. 49 This resulted in improved working relations within the MDT increasing their "professional dignity" and feelings such as empowerment. 37, 38, 50 Prescribers expressed the value of the MDT for support when they felt they are working outside of their competence and expertise. 36 In addition, NMPs stressed the importance of support, especially when clinics become busy and stress levels rise due to the short consultation time available. Some viewed support from the MDT as a method of assurance:
"Prescribing raises confidence but would still always check with the doctor."
48
On the other hand, some referred to the use of support as a preference for not working autonomously or independently:
"It appears that whilst pharmacists have taken on the role of prescriber, they have less desire to take on the role of diagnostician and would prefer to prescribe within a team context." 44 In some cases, prescribers who felt less confident in their new roles attributed this to the lack of support. 26, 36, 41 This could consequently hamper the process of transitioning to practice as a prescriber. Others did not receive support due to management issues or difficulties finding staff that were willing to supervise those embarking on the programme. 26, 41 :
"Medical colleagues are not willing to mentor as fear of nursing staff prescribing (Respondent 8). I had little choice of suitable supervisor (Respondent 6). Supervision is non-existent (Respondent 5). No satisfactory supervision (Respondent 3)."
41 Some prescribers reported experiencing conflict with members of the MDT and lack of support when prescribing. In addition, some prescribers believed there is a need for better communication within MDTs. 45, 51 Rowbotham et al. reported, "GPs (general practitioners) prescribing antibiotics to patients following a no-prescribing decision from an NP (nurse prescriber)" as the GP did not have the confidence to refuse patients' requests. 36 This shows how the sociocultural context affects the attitude of the prescriber and how interlinked intrinsic and extrinsic factors are, as presented by the model.
Competence
Self-perception of competence
Nurse IPs viewed themselves as competent in the areas of diagnostic assessment and knowledge of disease but had difficulties maintaining knowledge on prescribing policies, pharmacology, the management of associated disease complication 52 and pharmacovigilance. 42 Pharmacists also viewed themselves as adequately competent in undertaking physical examination skills and rarely 'excellent'.
44
The job title (e.g. community nurse, senior nurse) and grade/ band (i.e. level of clinical expertise, band/grade in which the individual is placed and paid) of individuals also affected their perception of competence, which in turn affected their prescribing practices. For example, specialist nurses and nurses working in general practice were more likely to report higher levels of competence than community or senior nurses. 53 
Prescribing within competence
NMPs' prescribing practices showed that they were personally ensuring they were working within the limits of their competence, 26,33,36,37,45e49,51,55 regardless of pressures from others such as members of the MDT or patients. 49 Studies reporting this were mainly based on nurse independent prescribing due to the scarce literature on pharmacist prescribing. Nurse IPs adhered well to guidelines, local formularies and used consultation models to assist in the assessment of patients. 33, 35, 47 They also made use of the MDT for second opinions, when necessary, and worked towards ensuring a clinically justifiable rationale to the management of their patients. 36 Prescribers would use the MDT if they felt their prescribing practice was outside their professional competence 47, 49, 55 :
"Finally, on one occasion, I felt the patient should be seen by the doctordthe patient was eventually transferred to the intensive care unit."
47
Pharmacist and nurse prescribers strive to work within their competence which was, in part, due to the associated feelings of cautiousness and responsibility. The legal implications or lack of legal protection when prescribing was one of the reasons for this. 37, 42, 51, 55 Most prescribers recognised that independent prescribing is associated with a high level of responsibility, 37, 44, 49 and because of this prescribing might not be for everyone, 37 while others viewed this responsibility positively:
"In this present study most pharmacists 'disagreed' or 'strongly disagreed' that pharmacist prescribing increased responsibility and accountability of a pharmacist prescriber in a negative way."
44
NMPs viewed prescribing as challenging, with some describing the challenge in different contexts. Some prescribers described working within their competence as challenging due to particular patient demands and others enjoyed the challenge of independent prescribing, which kept them motivated and engaged.
Stakeholders' perception of IP competence
Pharmacist and nurse IPs' perception of their competence was one indicator of how they choose to use their knowledge and skills yet are liable to bias. Stakeholders' views of pharmacist and nurse IPs' knowledge, skills and attitudes, as a way of minimising such bias, were investigated. Three papers reported on stakeholder's perception of pharmacist and nurse IPs' competence. 38, 45, 48 One paper focused on mental health nurse independent prescribing and reported that stakeholders viewed NMP training to be too brief and narrow, 45 with some voicing concerns over patient safety. 45 Stakeholders stated that nurse independent prescribing could only be of benefit if continuously reviewed by medical staff and if certain work was delegated to them. This study used a focus group of psychiatrists and nurses to explore their views on the application of mental health nurse independent prescribing. The stakeholders in this paper were sceptical; nevertheless, their views moved from total scepticism towards acceptance if work was delegated to them and under the condition of strictly working within their competence. Data generated from this focus group is likely to have been collected prior to September 2007, when independent prescribing was still relatively new, which might explain the tone of discussion in this paper. A more recent paper on stakeholders' views of pharmacist independent prescribing, presented these NMPs as highly competent in their specialty areas. 48 Some doctors expressed confidence in pharmacist's knowledge, stating that pharmacists may even know more than them. In addition, some doctors felt that independent prescribing programmes should train pharmacists to be 'general', rather than specialist prescribers, in order to fully utilise their knowledge:
"The current courses do not allow for someone to be a 'generalist' and also (maybe because of this) the roles for pharmacist prescribers are tailored for chronic disease management -my GP mentor felt this was not the best use of a pharmacist's skills/ knowledge." 
Prescribing practices
The attitude of prescribers was found to be one of the most influential themes determining how NMPs practiced. The greater the confidence of the prescriber, the more likely they were to prescribe. Time since qualifying, 41 were factors which influenced confidence which in turn, influenced their prescribing practice. All papers reporting on the type of prescriptions issued (acute or chronic prescriptions) showed that the majority of prescriptions were either to alter, titrate, review, recommend or stop treatment. 34, 40, 46, 51, 56 Papers reporting on prescribers initiating treatment were fewer than those reporting on them reviewing medicines. 46, 51 Few papers investigated why prescribers rarely initiated treatment. However, one paper associated it with experience and familiarity. 51 Experience within a certain clinical speciality was seen to lead to a greater familiarity with medicines and a higher probability of prescribing regularly. 51 Autonomy also led to convenience, patient recognition and patient benefits consequently resulting in job satisfaction. 38, 41, 49 NMPs prefer independent prescribing over supplementary prescribing due to the autonomous nature of the role. This led to greater job satisfaction and hence a higher chance of making use of their prescribing qualification. 49 On the other hand, only one paper reported job dissatisfaction, and this was due to the lack of financial incentive in the new role:
"We should be jumping up and down saying I've done the course I've got the responsibility, I want a reward for it e but we don't (Respondent 2). I know the job is not all about the money but I am doing the service a favour and why shouldn't I be financially compensated? (Respondent 8)"
41
Another significant influence on prescribing practice was the use of guidelines. The National Prescribing Centre states that prescribers should ensure they "understand and work within local frameworks for medicines use as appropriate". 57 It is unclear whether guidelines are in fact used as a 'guide' or as a rule in prescribing. Pharmacist and nurse IPs' always used guidelines and formularies, followed by the use of the British National Formulary if unsure of anything. 26, 37, 39, 47, 58 Alternatively, guidelines were used for shared decision-making with patients. 36 Prescribers who felt supported by the MDT were more comfortable approaching them to discuss their prescribing decisions. 26, 34, 37 Pharmacist and nurse IPs discussed their clinical prescribing decisions as a method to promote confidence and competence to the MDT. 37 Prescribers preferred and also used their independent prescribing qualification more and in comparison to using their supplementary prescribing qualification. 40 Pharmacist and nurse IPs viewed the independent prescribing qualification as a method of enhancing their role due to working autonomously. 26, 41, 49 Pharmacist and nurse IPs also viewed it as a more convenient way of prescribing due to "not chasing the GP for a prescription". 26 The many influences on prescribing practice shows the importance of considering subjective characteristics, such as knowledge, skills and attitudes, within a social context when assessing competencies. The model identifies these features collectively, as one is likely to influence the other.
Consultations and assessments
Prescribers were keen to use consultation models and different methods to educate patients when counselling, such as drawings or demonstrating techniques. 33, 34, 36 Intuitive skills such as interpreting body language and empathising during communication aided patient care. 33 History-taking and general documentation of events was found to be brief and could be improved. 56, 59 All papers that showed raters' comments on prescribers' consultations commented on gaps in prescriber's skills, 34, 35, 56, 59 except for the GPhC survey in which pharmacists reported a gap in their clinical assessment skills. 38 An example of such gaps reported by raters' comments was the lack of counselling and patient education, 35, 56 lack of documenting medication allergies 59 and lack of thorough history taking. 56, 59 This may be due to the perception of selfcompetence being inaccurate in judging one's competence. In a study evaluating nurse and pharmacist prescribing decisions, a rater comments on the need for improvement in history-taking and patient centred therapy:
"History-taking too brief. Penicillin V is indicated for tonsillitis but only if that's what the patient wants after discussion of natural history of the condition and risks/benefits of antibiotics. In this case, there was no discussion."
56
Prescribers were holistic in their approach when conducting a clinical assessment. Only one study considered consultations and assessments by pharmacists; this made it difficult to evaluate reports on pharmacists' competence. 56 One paper in which the author rated a nurse prescriber's consultation and assessment noted the lack of detail during the clinical assessment stage. 35 The author observed the nurse suggesting treatment to the patient without reaching a shared agreement. In this scenario, and according to the model, the NMP did not reflect a sufficient level of skill during the consultation and clinical assessment stage. This study emphasised the need for more qualitative approaches when assessing prescribing practices amongst NMPs. Previous studies that have used more quantitative approaches to evaluate prescribing practices often assumed a thorough clinical examination had been conducted and a correct diagnosis made. 56 This resulted in studies evaluating the drug of choice based on the diagnosis made as an indicator of the accuracy of prescribing practices of NMPs.
Discussion
From the results, it is clear that the process of learning to prescribe, transitioning as a prescriber and practicing as a prescriber is complex and influenced by a number of overlapping intrinsic and extrinsic factors. Intrinsic factors included the knowledge, skills, attitudes and clinical reasoning abilities of the learner and prescriber. Extrinsic factors were considered the social context in which learning and prescribing takes places, which includes social interactions. The theory of expertise development model demonstrates this complexity by incorporating the factors that influence pharmacist and nurse IPs' learning and prescribing practices. It is, therefore, important to consider this complexity during the evaluation of students learning to prescribe and as an aid in the development of expertise of pharmacist and nurse IPs.
Studies reporting on the competencies of pharmacist and nurse IPs mainly relied on self-reported competence. Research in psychology suggests that people have biased perceptions of themselves and evaluate themselves more highly than when assessed by others. 60 This is seen in a study determining the breadth of final year medical students' clinical experience and their confidence, as indicators of competence, which found no correlation between the two. 61 Moreover, egocentric biases are also influenced by subjective experiences of the individual. An example of this is the availability heuristic that Tversky et al. define as when one "estimates frequency or probability by the ease with which instances or associations could be brought to mind". 62 In other words, a nurse IP would experience an availability heuristic if their experience in diagnostic assessment was good, making it easily remembered. This availability heuristic will influence one's perception of their competency based on their past experiences. Studies in this review that identified areas for improvement in the competence of pharmacist and nurse IPs were based on raters' evaluation, rather than self-assessment. A more accurate presentation of students' competence would be comparing self-reports with raters' comments to mirror their prescribing practices and identify areas for improvement. Nurses in this review reported that the non-medical prescribing programme provided them with adequate knowledge to be able to prescribe. However, those who argued otherwise believed the programme contained inadequate pharmacology content, to compensate for the lack of adequate grounding in pharmacology and other related sciences in the undergraduate programme. 63, 64 It is therefore important that the prescribing practices of nurses are grounded in sound clinical knowledge by ensuring that educators address these gaps in bioscience and pharmacology. Whilst it is important to ensure that students and non-medical IPs have strong foundations in clinical knowledge, it is also vital that they are able to apply this to practice. This review identified that students may be unable to apply taught theory to practice for two reasons: a lack of understanding of the theory and the inability to implement it into the context of practice. This was also seen in a study exploring junior doctors' prescribing errors where 'rulebased mistakes (such as when a rule is not applied in the correct context) accounted for 40% of the prescribing errors discussed. 65 This type of mistake was attributed to a lack in expertise, 65 which reflects the importance of experiential learning during the process of prescribing. Results from this review also found that reinforcement of knowledge assisted in the recollection of information. Moreover, intervention studies that involved the application of taught theory to practice using virtual patients led to long-term benefits in history-taking and decision making skills six months after the programme. On the other hand, an intervention study using pharmacology podcasts only aided in the recalling of information. Research on the brain and learning reports that this may be because memory is malleable; the more students engage different parts of their brain, the better and sharper the recall of memory. 66 In the above intervention studies, podcasts are likely to engage declarative or semantic memory, in contrast to the virtual patients' intervention which is likely to engage episodic memory. According to Jensen, declarative memory (developed when we are taught or spoken to) has little chance of being retained. 67 On the other hand, episodic memory which is highly contextual based will engage more parts of the brain leading to a higher chance of recalling this memory. Experience, therefore, facilitates the understanding of taught theory and the ability to apply it to practice. Additionally, evidence in this systematic review identifies a link between experience, confidence and the professional context in which prescribing takes place. This was found to influence the transfer of theory to practice.
Transitioning from a non-prescriber to a prescriber is considered a highly affective phase in medical literature. In the case of non-medical IPs, one of the reasons attributed to this affectivity was the added responsibility that prescribing entails. Experience was found to increase the knowledge, skills and confidence of prescribers. This finding is consistent with other studies which looked at the correlation between experience, confidence and competence or performance. 61, 68 A study determining whether the breadth of clinical experience of final year medical students' and their levels of confidence were indicators of competence found a significant correlation between experience and confidence. 61 The attitude of non-medical IPs was a major factor determining their prescribing practices. Increased confidence for prescribers was likely to result in issuing a greater number of prescriptions. 41 Focusing on the attitudes of learners and prescribers transitioning into their new roles as prescribers could help ensure more efficient use of non-medical IPs and their practice. A range of assessment methods are required to ensure that students demonstrate that they have met the learning outcomes of the independent prescribing programme. These include a portfolio, an objective structured clinical examination of practice and a written examination. Students are also expected to demonstrate to their DMPs that they have acquired competence during their learning in practice. It may be useful to use a more integrated and complex approach to allow students and prescribers to identify areas for the continuous development of their expertise using the model. For example, the model could be used as a reflective tool for students and educators to continuously develop their expertise by being more conscious of the themes within the model. Themes within the model represent the overlap and complexity involved when learning to prescribe and how themes should not be evaluated as separate components. For example, having the knowledge and skills to prescribe is likely to influence the attitude of the learner when applying it to practice. Students or prescribers utilising the theory of expertise development model and obtaining appropriate feedback from educators could allow for the development of expertise in pharmacist and nurse IPs in the UK. Furthermore, this model could be used as a theoretical framework informing a study on how pharmacists and nurses undertaking the independent prescribing programme learn to prescribe.
Strengths and limitations
This is the first qualitative systematic review exploring how the expertise development of pharmacist and nurse IPs in the UK and those learning to prescribe is reported in the literature. A key strength of this study is the use of a theoretical framework approach to understand the complexity of prescribing. Understanding the complex phenomenon of prescribing can help to inform pedagogical research and practice.
This systematic review has some important limitations. The first relates to the generalisability of the findings. The systematic review only included studies conducted in the UK which focused on pharmacists and nurses on the independent prescribing programme or independently prescribing. To our knowledge, the theoretical model used for this systematic review is the only model to focus on prescribing. In addition, this model was used to assess evidence from medical literature on prescribing. Pharmacist and nurse IPs have the most extensive prescribing rights in comparison to countries outside of the UK and this model was believed to be a suitable model to mirror the nature of prescribing by non-medical IPs. Therefore, the findings cannot be generalised to other types of prescribers or prescribers outside of the UK due to the difference in prescribing authority and training of non-medical IPs outside of the UK. Nevertheless, findings from this systematic review could benefit NMPs with similar prescribing rights that are outside of the UK. A second limitation relates to the heterogeneity of study aims and the variety of mixed approaches in the methodology. This limitation was addressed by undertaking a standardised data extraction method in order to account for the heterogeneity when critically appraising studies.
Conclusion
The model offered here demonstrates how knowledge, skills and attitudes are an integral part of learning and prescribing within a complex social context. Results from this systematic review demonstrated that the model is applicable to literature on pharmacist and nurse IPs in the UK. Competencies reported in the literature were influenced by a number of intrinsic and extrinsic factors which consequently influenced the learning and prescribing practices of pharmacists and nurses. This means that the prescribing concerns of non-medical IPs should be addressed using a model that addresses this complexity, such as the theory of expertise development model. It is therefore important that competencies are not assessed individually to appreciate the complexity and uncertainty of clinical scenarios situated in a social context. The expansion of prescribing rights to NMPs also requires an evolution in undergraduate education. This is to ensure stronger foundations in sound scientific knowledge and to begin experiential learning and expertise development in a workplace environment from an early stage. This could facilitate a smoother transfer of learnt theory to practice in order for prescribers to be experts within their fields and not merely adequately competent.
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